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DETAILED ACTION 

Response to Amendment 

1 . The amendment filled on 20 April 2005 has been entered in full. 

2. Based on the applicant's amendment, the objection to the specification has been 
withdrawn. 

Claim Objections 

3. Claim 8 is objected to because of the following informalities: The first line of 
claim 8 should state, "An apparatus". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 4, 5, 8, and 10-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nozaki et al. U.S. Patent 6,236,415 and Takahashi et al. U.S. Patent 
5,444, 525. 

Referring to claim 8, Nozaki et al. disclose an apparatus for digital control of 
register in a multicolor printing machine by controlling the production of lines of image 
points of an element of a printing machine with a control system wherein the control 
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system comprises: a selecting device (image-write-timing control circuit of Fig. 2, col. 
15, lines 13-21) for a successive assignment of two non-coincident digital variables, 
said selecting device performs an integer assignment of the small steps of the first 
variable (Fig. 20, main-scanning recording lines, col. 3, lines 56-64) to a large step of 
the second variable (plane image, col. 9, lines 19-21) (Fig. 18A and 18B, ITOP signal, 
col. 2, lines 9-15) such that the numerical ratio remains constant or is changed such that 
the assignment error never reaches the width of the smaller steps of the first variable in 
any assignment (Fig. 15, col. 27, lines 37-45). The ITOP or sub-scanning start signal 
corresponds to a predetermined number of BD signals (col. 15, lines 41-46). Each BD 
signal corresponds to a single main scanning line (Fig. 18A and 18B, col. 2, lines 16- 
19). While figures 18A, 18B, and 20 are disclosed in the description of prior art section 
of Nozaki et al., the drawing applies to Nozaki et al.'s invention as shown in figure 2. 
Nozaki et al. do not disclose expressly determining a non-integer remainder to be added 
to the larger variable during assignment. Further, Takahashi et al. discloses 
determining the residual at each time the cylinder revolves (col. 8, lines 35-53), while 
Nozaki et al. discloses the assignment of the smaller steps to larger variable is made 
each time the cylinder revolves (col. 2, lines 9-15) (col. 15, lines 13-21). Takahashi et 
al. disclose a memory in which, a remaining non-integer residual is set and added 
during each revolution (col. 8, lines 35-53). Nozaki et al. and Takahashi et al. are 
combinable because they are from the same field of printing registration systems. At 
the time of the invention, it would have been obvious determine and add a residual 
during each assignment of smaller steps to a larger variable. The motivation for doing 
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so would have been to eliminate registration errors when the rotational speed fluctuates. 
Therefore it would have been obvious to combine Takahashi et al. with Nozaki et al. to 
obtain the invention as specified in claim 8. 

Referring to claim 1, Nozaki et al. disclose a method for the digital control of 
register in a multicolor printing machine by controlling the production of lines of image 
points of an element of the printing machine, according to claim 8, with an assignment, 
based on measuring the positions of elements that carry images and substrates of two 
non-coincident digital variables comprising the steps of: for successive assignments, an 
integer assignment of small steps of a first variable (Fig. 20, main-scanning recording 
lines, col. 3, lines 56-64) to a large step of a second variable (plane image, col. 9, lines 
19-21) (Fig. 18A and 18B, ITOP signal, col. 2, lines 9-15) is carried out such that for 
each assignment the numerical ratio remains constant or is changed in such that the 
assignment error never reaches the width of the smaller steps of the first variable in any 
assignment, nor exceeds half the width of the digital steps of the smaller variable in any 
assignment (col. 27, lines 1-10). The ITOP or sub-scanning start signal corresponds to 
a predetermined number of BD signals (col. 15, lines 41-46). Each BD signal 
corresponds to a single main scanning line (Fig. 18A and 18B, col. 2, lines 16-19). 
While figures 18A, 18B, and 20 are disclosed in the description of prior art section of 
Nozaki et al., the drawing applies to Nozaki et al.*s invention as shown in figure 2. 
Nozaki et al. do not disclose expressly determining a non-integer remainder to be added 
to the larger variable during assignment. Further, Takahashi et al. discloses 
determining the residual at each time the cylinder revolves (col. 8, lines 35-53), while 
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Nozaki et al. discloses the assignment of the smaller steps to larger variable is made 
each time the cylinder revolves (col. 2, lines 9-15) (col. 15, lines 13-21). Takahashi et 
al. disclose a memory in which, a remaining non-integer residual is set and added 
during each revolution (col. 8, lines 35-53). Nozaki et al. and Takahashi et al. are 
combinable because they are from the same field of printing registration systems. At 
the time of the invention, it would have been obvious determine and add a residual 
during each assignment of smaller steps to a larger variable. The motivation for doing 
so would have been to eliminate registration errors when the rotational speed fluctuates. 
Therefore it would have been obvious to combine Takahashi et al. with Nozaki et al. to 
obtain the invention as specified in claim 1 . 

Referring to claim 4, Nozaki et al. disclose assigning lines of image points (main 
scanning lines of Fig. 18A and 18B, col. 2, lines 1-5) produced on the image cylinder to 
fixed angular sequences of the image cylinder (length of recording sheet, col. 15, lines 
13-21). Nozaki et al. does not explicitly disclose using multiple image cylinders to print 
an image. At the time of the invention, it would have been obvious to implement 
multiple image cylinders to print an image. The motivation for doing so would have 
been to designate an image cylinder to each color to increase the speed in printing 
images, which is a standard process in color printers (Official Notice, see MPEP 
2144.03). While figures 18A and 18B are disclosed in the description of prior art section 
of Nozaki et al., the drawing applies to Nozaki et al.'s invention as shown in figure 2. 

Referring to claim 5, Nozaki et al. disclose in order to achieve coincidence of 
register between the color separations (plane images) produced by the color printing 
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units (developer units 219-222 of Fig. 1, col. 12, lines 39-43), said color separations are 
subdivided into areas which are assigned to one another (col. 12, lines 61-65), the 
areas consisting of a fixed number of lines of image points. Nozaki et al. disclose an 
ITOP signal corresponding to the generating of each color (col. 12, lines 47-52). The 
ITOP signal corresponds to a predetermined number of BD signals (col. 15, lines 41-46). 
Each BD signal corresponds to a single main scanning line (Fig. 18A and 18B, col. 2, 
lines 16-19). While figures 18A and 18B are disclosed in the description of prior art 
section of Nozaki et al., the drawing applies to Nozaki et al.'s invention as shown in 
figure 2. 

Referring to claim 10, Nozaki et al. discloses the control system (CPU 130 of Fig. 
2, col. 14, lines 19-22) is designed in such a way that, for an assignment of the steps, it 
forms the sum of the magnitude to be assigned (col. 27, lines 1-10). Takahashi et al. 
discloses the assignment error of the previous assignment (col. 8, lines 35-53). Nozaki 
et al. or Takahashi do not disclose expressly rounding up if the magnitude exceeds half 
a smaller step and rounding down if the magnitude falls below half a smaller step. 
Official Notice is taken that it is well known and obvious in the art to round up if the 
magnitude exceeds half a variable, or round down if the number is less than half 
(Official Notice, see MPEP 2144.03). Further, it is common in computer systems to 
round a number before converting to binary, which has determined limits for the length 
of a variable. The motivation for doing so would be to reduce the memory needed for 
storing larger numbers. 
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Referring to claim 1 1 , Nozaki et al. disclose the control system (CPU 130 of Fig. 
2, col. 14, lines 19-22) is used to control the register of a multicolor printing machine, by 
controlling image production equipment (semiconductor laser 102 of Fig. 2, col. 14, lines 
28-37) assigned to an image cylinder (photosensitive drum 105 of Fig. 2, col. 14, lines 
34-37) for the production of lines of image points (main scanning lines of Fig. ISA and 
18B, col. 2, lines 1-5) on the image cylinder (col. 15, lines 13-21). Nozaki et al. does 
not explicitly disclose using multiple image cylinders to print an image. At the time of 
the invention, it would have been obvious to implement multiple image cylinders to print 
an image. The motivation for doing so would have been to designate an image cylinder 
to each color to increase the speed in printing images, which is a standard process in 
color printers (Official Notice, see MPEP 2144.03). 

Referring to claim 12, Nozaki et al. disclose the control system (CPU 130 of Fig. 
2, col. 14, lines 19-22) is set up to assign the lines of image points (main scanning lines 
of Fig. 18A and 18B, col. 2, lines 1-5) to fixed angular sequences (length of recording 
sheet, col. 15, lines 13-21) of the image cylinders (photosensitive drum 105 of Fig. 2, 
col. 14, lines 34-37). Nozaki et al. does not explicitly disclose using multiple image 
cylinders to print an image. At the time of the invention, it would have been obvious to 
implement multiple image cylinders to print an image. The motivation for doing so 
would have been to designate an image cylinder to each color to increase the speed in 
printing images, which is a standard process in color printers (Official Notice, see MPEP 
2144.03). 
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Referring to claim 13, Nozaki et al. disclose the control system (CPU 130 of Fig. 
2, col. 14, lines 19-22) is set up in order to achieve coincidence of register between the 
color separations (plane images) produced by color printing units (developer units 219- 
222 of Fig. 1, col. 12, lines 39-43), to subdivide said color separations into areas and 
assign these areas to one another (col. 12, lines 61-65), the areas having a fixed 
number of lines of image points. Nozaki et al. disclose an ITOP signal corresponding to 
the generating of each color (col. 12, lines 47-52). The ITOP signal corresponds to a 
predetermined number of BD signals (col. 15, lines 41-46). Each BD signal corresponds 
to a single main scanning line (Fig. 18A and 18B, col. 2, lines 16-19). While figures 18A 
and 18B are disclosed in the description of prior art section of Nozaki et al., the drawing 
applies to Nozaki et al.'s invention as shown in figure 2. 

Referring to claim 14, Nozaki et al. disclose sensor (ITOP sensor 801 of Fig. 2, 
col. 2, lines 9-15) are provided for measuring the position of elements that carry images 
and substrates, and the control system (CPU 130 of Fig. 2, col. 14, lines 19-22) is set to 
perform the assignment on the basis of position measurement determined by the sensor 
(col. 27, lines 37-45). Nozaki et al. does not explicitly disclose using multiple image 
cylinders and corresponding sensors. At the time of the invention, it would have been 
obvious to implement multiple image cylinders and corresponding sensors. The 
motivation for doing so would have been to designate an image cylinder to each color to 
increase the speed in printing images, which is a standard process in color printers. 
Further, a sensor for each cylinder would be required to determine positioning. 
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6. Claim 7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nozaki et al. U.S. Patent 6,236,415 and TakahashI et al. U.S. Patent 5,444, 525 as 
applied to claim 4 and 14 above, and further in view of Hoshino et al. U.S. Patent 
4,912,491. 

Referring to claim 7, Nozaki et al. disclose the method of claim 4, but do not 
expressly disclose the printing of register marks. Hoshino et al. disclose assignment of 
the acquisition and evaluation of the data from register marks (16a, 16b, 16c, 17a, 17b, 
17c, Fig. 1, col.4, lines 5-10) printed by the color printing units (col. 4, lines 18-22). 
Nozaki et al. and Hoshino et al. are combinable because they are from the same field of 
printing superimposed images. At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to implement printing and evaluating register 
marks as disclosed by Hoshino et al. into the printing system of Nozaki et al. The 
motivation for doing so would have been to improve the positioning accuracy during 
printing and due to the conventionality of the use of register marks in multicolor printing. 
Therefore it would have been obvious to combine Hoshino et al. with Nozaki et al. to 
obtain the invention as specified in claim 7. 

Referring to claim 15, Nozaki et al. disclose the control system (CPU 130 of Fig. 
2, col. 14, lines 19-22) is set up to initiate the printing of register marks (19, 19', 19", 
19"'), wherein a sensor (22) is provided to detect the register marks (16a, 16b, 16c, 17a, 
17b, 17c, Fig. 1, col.4, lines 5-10), and wherein the control system is set up to evaluate 
the data from the register marks such that the assignment of the areas of the color 
separations (plane images) to one another is carried out to achieve coincidence of 



Application/Control Number: 09/858,365 



Page 10 



Art Unit: 2624 

register (col. 12, lines 61-65), and the assignment of tlie lines of image points (main 
scanning lines of Fig. 18A and 18B, col. 2, lines 1-5) to angular sequences (length of 
recording sheet, col. 15, lines 13-21) is carried out to reduce the error (Fig. 15, col. 27, 
lines 37-45). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter K. Huntsinger whose telephone number is 
(571)272-7435. The examiner can nonnally be reached on Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Moore can be reached on (571)272-7437. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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